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m^m 1 ] mm^p"-! x« t l < immmm^mwt 

~ 1 5 /X m« a MT* 0 . >6^0T i , V . C r , A 1 , 

S i i)^ i^m/ai. 1 «i> L < a 2 m:}±.(^^mmi:fiMk^ 

l$mM2] iSaSa. Ti, V, Cr, AU S 

1 tcie«<7)}ra!tffl#«tt*3 J; vmmmmzmtifzSLmi 

[ if S<JI 3 ] MSJltiM^^StC i 0 Ma L/S .1 i: 

[ ii*iM 4 ] Ma«W*SH;?; ' fi. 2 5 m oM ^izis 

m^izit^. 200HV0. 2jii±i«v>^tsr#ist-r 

[000 1] 
[0002] 

j^tcti. -ItL^>J; Oi>S«a®JKcOftV^SKD 7. SKD 

[0003] mm. ?aiiftP5^ffl^ffl (ot. ^a^; 

r^x-?m. Mim. ^'^mmiz^^mimm'^. r- 
yTu—f < v^'mmmsssmmm ( ot. p v 

[0004] !WpM¥ 1 1-9290 9^tC{i. 
{iT i A 1 Ntc^-5;'^PVD^^a:|,^feScotrr^^^Jlt L 

tS^$fL-CV^S, S/S, ^tM^l 1 - 1 5 2 5 8 3-§-tC 



\<Z. M-ft,iyiJihPVD&tCj:§T i CrN. Ti C 
[0005] 

t^Hj3(,Jjp^tJ;ai:-ri.i!lffi] h . mWFf- 

1 1-92909^, ^#IIHT 11-15258 3-^«ffi 
^tiSS&SJi. *^*Xfti:J:t«iLT. 2-3fiJ^O 

^•^|H)±T-$> 0 , JKIgW^xa^^oeft^Jii^jSt-^ 
[0006] WtcWiiixmifto- T^t- •■/ h X T-ft; 

t (^mm^mi/z x h '^mo^®^^ i,MpMzX':>x±^ 
[0007] -mz^»mmimzi5^^xli. mmmzm 

mmmcoi'^mmm-Y-thm^mzm^xii. -^tt 

[0008] ico J; d , 1 O^^O^^Ji. A 

mimmzmmLx ^i7)mmmtimmzm 

M«S#c0^1l^ ( 7 0 0—9 0 O^C) Sr±IlIi.iif iS 

[0009] '^mm^mt tTis^stiTv^i, 

[0010] ^%mcoBmi±. ±iecoi; o^:Poiii^iffi-i 

Lf^wMft^tt. sfmi^et^m-^iss&rajDxfflMSx 

[00 1 1 ] 

mT.mziin^mm\\<^i^mLiii:vmm^^^. mt^ 

PVD^HcoffiiS;. 

m^¥f-<^mm'<z-^^ ^x rnm^^mi ^'ts-^fz. 

[0012] ^c^teS. ««StCffl§^^t5EflrttcM€ 
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[0013] -t^^^ib. :^mMcomimmit. mm^'-( 

19, t)^^T i . V, C r. A 1 . S i i^MA^fz 1 Mii 

^mm t 't^mmmnmitmx/mmmmzmifzis.m 

[00 14] ^rii. ^HHJcOaJlJi, Ti, V. Cr. 

AK Si. Cu(?)lS^>L<(i2ai':]l±iO#M7C«^ 

t fz . ±mmmimmmMm^z ^ o mm^ixfz ^ 1 

■^iizan^m^ii^. mmmmm'fi^h s o oumcTym^iz 
a^f^m^iztt^. 200HV0. 2iii±-s^^;iti)m 

[0015] 

jsii. ^i.x-^tLhco?&Mmx-^)-oXhxyK^ i^tmz 

[0016] TiN, CrN, TiAlNii^^-j^^^PV 

Dm^zj:^&mi. m^mizit^wLKw^ii^^^zb 
■itmcom^it. m^Mcom.mzi,i.:^t/^. i o o o— 

110 OHV-C■i.l)^^C>^^tT, T i N-rii:2 0 0 0-- 
2200HV, C rNTiil 800 — 2 OOOHV, T 

i A 1 NXU2 4 0 0 — 2 7 0 OHVt , M'ftJStCjt^ 

m2mi::jjicom^i}mhtL^. c(7itzi^. **iitj*^tt 
ti p V D t j; &.m<^-j5ti^m.rix \ ^ h xt-fx-^ h . 
[0017] ^:Lxmm\^^MixLm-^m<nmm 
mLmm^i,Z'i&mb ^fihw&.\z->\-^xm^m\^n 
fxtz.^%^ mh^'ow^^fix^fz^^Yi^mM.. ^ait 
wxm-mxzii V ^x im\iz-Amt^m'&.x^hmm\ 
<7A^mmK m.^m^z)ia<~^mz^h b^-^-j^zb^m^ 

\.tz. 

[ 0 0 1 8 ] HI {i. ^i>6^ffiMiJII?rtt LfCT-X b b°— 
XS: 1 0 0 — 3 5 O'COffmcOiajKrillitL. 1 0%CO 



hr^r;Vr# 3 0 OTK) *}§MSr. BEil4 7 0m 
m . Rtea 2 . 0 m 1 / s -C- 2 t /"cl^iO . MM^i 

mmiznm ttzimmcomimmsbrz 'o <Dmm^^ Lfz 
m^^tz. 

[0019] Zco^mzX § b . iSSfflfbWiCOV^T 

MimmLm<^^wm-bm&m2 50-35 o°ctc 

^^Th^. Bfl^^HcPVDjfeMcoflitMtt^ttii, fit! 
C0mmmm.lZit^^':>X\^6Z.bii^hij^h, ZCOld^ 

mmmz^mmconmLm\^mm-^L. mm 

[ 0 0 2 0 ] -e-ir, liZMm^cor-:^ h b°-xi;ov^ 

mmmHmmmpm^mm^n'^fzmW:. mmm 

[002 1] ^^x'PVDmcof&mmf^^mmLx. m 
m(7)Mmyfmizj: r}mm(^w&^ bmrnmnmrncTymm 

^LItV^3 0 0'aciS£L/i« 

[00 22] tfc. PVDffit'j;.g>Matc:«i, ItCrM 
M*3-2 5 P ac7)ff:fjSratf?LjtlM^fi-5;^, ^ffiffl 
OV^TJiB i a s^iESr- 1 0 0 VtCt. f^^<503 0^^ 

SP— ^f-^MiiO L S 1 0 0 0 SrfflV^TiiJgtf^, 
[0023] ll2(;|gm^^-r:<)i\ MitSlJ^ftMii, 
BfflS Rz (JIS-B-0601 : + ^Ti^fflS^ ) X 

AjjLniWiS.imz±%. <mmL. m i x^Ltzm^mmt 
PibnmviJ^i^z&m^ii^^^bti^t>t^'>fz. ^fz. mm. 

§ R z 1 6 ^ mmiC^ Si:, P V D SMJi^Km 
[0024] z^^mcTi a iiii. ^MiTj^Maajgj&i"^^® 

^igjtinMtc*3 ^ -^x . mmm(mmm.i fsi± § ^ a 

htz^zli^ «M § R z T- 4 ^< m j;i±ig;- 
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<^m^^mf^^\-^^K Ti. V. Cr. AU Si. C 

u (50 1 ffl*> t < {i 2 «liLh<^^S7C*Sr fl. .1 i: 

[0025] ±iafflj5g;c^tf ftT i . V. C r . A U 

TiaiMS^:^:-!.. Sa«W(l:±tcT i , V. Cr. 

A K s i :^)^^>s^7^c 1 aC) L < 14 2 «i.:ji±^o^«7csR 

-g. i t « , |5l«C«»,(0M^ -g. #M - -y b ^ ffl 
[0026] fzfi\^. aM^OMS Lv^fSJ^g:7t:*^-C u 2: 

Ti. V. Cr, Al. Si. C u <7) 1 ffli, L < {± 2tt 

[0 0 2 7] ^fc. -e<?3±#:i:-ri.ii: t-Ol^-^Tti. 

^ C u c?53gfX tii^i'Uf 
tcT7 0 M(c{i9 0 (®^%) h-tK 

* 

[0028] StC^ls^BHiOaJiJi. •?-C0JiJ¥j&i"2~ 1 5 

X< mt-S. S r t t V Sff:^?i 2 m*itf ■$) S 

fi. 2— 1 5;um-r'J)^^i:>^i'a4 Ll^. 
[0029] 3^^BJ!c7)a«{i . ^cr:,mm^^^mmzW 

[0030] ^.l-C-^^BHcobJiJi. mUtmtMzii 



ViTfi. TiN. CrN, VN. C r N i; V» -3 /c:#;JR7U 

T i VN, T 1 A 1 T i S i 
N, CrSiN. CrAlN. TiAlSiNhVi-jfc 

< . tftixS , TiN, CrN, VN, TiVN 

\.zwmm.-tf^^^t\.^^^\<z.\t. T i A 1 N. T i S 

iN, CrAlN. C r S i N i: V w/iA 1 . S i Sr-^ 
[00 3 1 ] XiatiMM^sSr^Jt L.xmifztK MiC 
i . V, C r , A 1 , S i t^ihoyMK^^W- (^MtC* 

(7)^2*^(7)M^%T'II« 1 0 0%^-^O) fc-rsij. it^St: 

lEtTIVa. Va. VI aMsO^«7C*^^5t/^"tCB^^. 

^«7t:«i^*^t0ffi^%t-3 0%OT. Stc{4 1 0%iy.T 

[0032] i^JLL. *^0jo?ai^raBDXffl*saxj.<±. 

{i, «M±tc*«BH<7)bil^ffMt. ^LT. MbM 

[0033] ^wmm^mix^mwmjimt. ^<m. 

mt^^-ofz wmmmm tBiasmiESrEP^-r-&i^jii^ 
mmx'htzbtim^L^-^. 
[0034] Ktc*%0H<7)fea««{4. i. D wmffittto 

M^tK nPi^^mt'h 5 0 0/^m(7)^I^StCi3ttl.51$ 
tcit'^., 2 0 0HV0. 2liUil«\,^^i:. 0-e<5Oj, 

[0035] 

miirtm.mm^zx-oxm.'&^'&^ih hc^^x'\i^£< . ^ 
WRcrm^^muL^j:\Mmx'^m.\iz^mi'^^mx'h 
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0, ^ti(:>i,i^-^-rtii>^wMcomm&.mi,z-ttti^. 

[0036] (mMmi) J I SizM^^iX^SKDe 

l^mML. 1 0 3 0 °C J; i; illjM A^lf* - 5 5 0--6 3 

mmmnm^commm i,zm^ 3mm, —mti^ 3 o m mo 

[0 0 37 ] mz, ma.it5%N2 mH2)mmM^ 
x\ 5 5o°c, 1 ot^muwco^f^v^ ^ym-immi: 
mttzm. ^tL^-n.umm^mmiz x xmmizi±±.if 
fz. tea. i±±.mk<?ymmi^ 0 2 SAtm^a^^tcisct-i. 

^f-XVi^—MZX. ^<=D5 0 0^«m£7)aSStC 
fc(t-l)®§J; '9 2 0 OHVO . 2liLt.t55'ft:$:fl-C>/'«.|. 

^h^mm^x'hh. ^hx. ft±(m£7)««^Ht- 

M t , mziKi-^mzX P V Dffit 1 S teaSrff o 
[0 0 38] -aWiiLhcrjbilti, /J^T— :7-f jT^-TI^ 

— X y ^-'Sat'T ,l±^]0. 5Pa<7)Ar #HM* 



X\ SS*Wt--4 0 OVCOB i a sfllffi^EfrnTL, 6 

5 0 0°C. Rm:^' :Xj±ti 3. OPa, - lOOVcDBi 
a s MKIiZXmm-^ 5umb^j:?,Xo ^mLfz . 

[0 0 3 9] ttz. Mmmimf^-tiamiumt^ij 
f:z. am(^m.m(,zi,i. m%mtLxm,cu^~y-yhi> 

i&m5 0 O'CX'. !&mmc^) 5^-Pb1(COV^T«±B i a s 
ttffSr- 1 0 0 VtcL. f*<50 3 O^Ji-^JiO VtcLT. * 



fS,mizmmLtz^~y'yhimm-thM'^i^Arm-m% 

ft't:'^S:^fV\ Jt«0?ljNo. 2 1. No. 2 2. N 

o . 2 3 CDWMI^Zlt 3 P a . *^BHM*3 i VJtfS^JN 
o. 2 4(0MatC{±l 5PaC0ffi:^]Srffll^:t. 

mmzTiN, CrN. (Tio. soAIq. 4o) 
N ^ , HulEb iitoaSi: IrI t^f+TltM Lfz t ^O^ffl* 

[0041] #^^X/St-;^ h e— :t U 

ttst^aM^MU- f'-MjSMO L s 1 0 0 0 ^ffl 

mLtz. mmmnm&cr)mm^±. 7"xhb°-x^3oo 

'azt\m.L. 1 o%co?s^tci)sist/iefe^ir«ij c::^ 

Pl^b^St^ai^jJ^ -y h Ti^ T7Py # 3 0 0 T K ) 7j<^ 

?gtr. SEg|4 7 0mm, litRM2 . Om 1 /sT-2#^Pt 

^ Lfcigco , wmmmi,zHmLfzmmmi^mimmh 

fz D <7)li»tcTfffl5: fz , 

[ 0 0 4 2 ] ^ 1 tc#T-:^ h t°-XiOMascoi¥*it , 

]m.^'ift)^^^<^^fzi^(r)mM.±.. ^ 1 toil D tc^f 

[0043] 
[^1 ] 



\ 


No. 






Ez Una. 


^ 10'»mg/iiim3 




1 


(Tio.6oAlQ4o)N 


Cu 


11.5 


4, 05 




2 


Ci-N 


Cu 


11.8 


4, 10 


3 


TiN 


Ti 


10, 5 


3. 62 




4 


(Tio^Sioj2o)N 


Cu 


11, 2 


4. 06 


5 


(Cro,9!jSio.o5)N 


Cu 


11,3 


4. 07 




6 


(Tio.eoAlo.4o)N 


TiAi 


10, 6 


3. es 


7 


TiN 


Cu 


n. 6 


4. 05 


m 


8 


CrN 


Cr 


10. y 


a. 87 


9 


CTio.7sVojis)N 


Cu 


11.1 


4. 03 




10 


CTiD.76V0JJ6)N 


TiV 


10. 9 


3, 82 


It 


21 


TiN 


Ti 


2. 1 


O. 53 


22 


CTic.6oAla4u)N 


Cu 


2. 3 


0. 98 


23 


CrN 


Cu 


2. 0 


0. 92 


Z4 




Cu 


n. 5 


4. 06 




31 


TiN 




2. 1>. 


O. 25 




a2 


CrN 




2. 1 


O, 36 


m 


33 


(Tiu.GoAlo.4c)N 




2- 3 


0, 28 



[ 0 0 4 4 ] ^ 1 K^-f- j; ^ 3|s:fgHHM=S:'i>t/!'-Jt«g 



— itKMNo. 2 1, 2 2, 2 3{d:, a 
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[ 0 0 4 5 ] ^fc, m3iia.mmmm.mi>zn{f:i,:^mn 
[0046] ( mmm 2 ) mz. mi fpc^):^mm\ n 

o. 1. No. 2. No. 4. No. 7, itKf?llN o . 
2 3, No. 24. la^Jl^jN o. 32, No. 33bm 



[0047] ^2 t:^-r-fb^^iJ-os^j^^-xc7)ig 

'MA:h.SrtTt\ 6 0 O^CcoMiRLt^J; D 5 5 HRC tiffl 

t mmco^f^Tm-imm^i^mz pvoati^BgiiSr 

§ti3(tl.51$3&\ -e^iOS 0 OA<m60aiSt*5ft-l.51S 
j;'9200HV0. 2liLUzmit^tiX\-^^Ztli^^'^ 

[0048] 

[|ft2] 









c 


Si 


Mn 


Cr 


W 


Mo 


V 


Co 


Fe 




0,50 


0.15 


0.45 


4.20 


1,60 


2.00 


1.20 


0.75 


4^ 



[0049] ilBt^'C'ftK^ilfvi^MJi, iSfll 3 0 m 
m, ]e§3 0 0mm<^T|-iST\ ^ cr)^^mzK.T 0 > i'' 

i^—xfSMmy^yi-^zi}nT.^m^tLX\-^6. ^lt, i 

0 0 0 tcD^r^^^SrfflW 1 0 7 0°CtSaML7t:S 

u J 2 v-i? ^ sftHiiJtjjic?^ tfc o « 3 l,z^/-<yi-(7)m 

[00 50] 
[^3] 





No. 








1 


14,800 






2 


15.400 


m 41 


4 


16.300 




7 


14,300 




it ffy 


2ii 


7,100 




24 


4,600 






32 


d^soo 




33 


6.500 



[00 5 1 ] :^mMi:mmLfzr^y^i±. ttmmi. l< 
±Lrz. tfz. ^wnmrnc^iy-^y^it. \,^-rtii,m%%iz 



[00 5 2 ] irii, mmMliiXX/2l,zio\^Xit. hM 

tim^tmco^^mi/z lx^l^^k b miimitm i> t 

[0053] 

mmmmmmmimm-t^^nz^r,^ mmm^t. m 

[112 ] iS.^n-JlI^^SS3 0 0°C(Cfc(t-l.affiffiSRz 

[ H 3 ] 2|sf|0H^jN o . 2 fO^B s E mm.Xh D . =1=^ 
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